Ensuring a nation's long term water supply requires the use of both supply-sided approaches such as water augmentation through water recycling, and demand-sided approaches such as water conservation. Conservation behavior can only be increased if the key drivers of such behavior are understood. The aim of this study is to reveal the main drivers from a comprehensive pool of hypothesized factors. An empirical study was conducted with 3094 Australians. Data was analyzed using multivariate linear regression analysis and decision trees to determine which factors best predict self-reported water conservation behavior. Two key factors emerge: high level of pro-environmental behavior; and pro-actively seeking out information about water. A number of less influential factors are also revealed. Public communication strategy implications are derived. 
Introduction 44
The conservation of water resources is a critical component of the effective and 45 environmentally sustainable management of municipal water supplies. It is anticipated that 46 climate change will decrease the reliability of water supplies, due to reductions in rainfall, 47
A review of these studies (see Table 1 ) indicates that: beliefs regarding human-environment 93
interactions; attitudes about water in general; attitudes about water conservation; information 94 sources; knowledge about water-related issues; social norms relating to water; habits; 95 perception of water crisis and knowledge about climate change, have all been identified as 96 being associated with water conservation. In addition, a number of socio-demographic 97 variables also associated with water conservation have been identified, namely: age; income; 98 education; dwelling type; property value; number of residents in the household; and not 99 owning a garden. 100
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Other studies have hypothesized, but not empirically tested, other factors which may 106 reduce water consumption. The main limitation of previous work is that the number of explanatory variables 111 included in the studies tend to be low. Also, many studies rely on small sample sizes, or 112 samples from a limited geographical region; Corral-Verdugo and Frias-Armenta (2006) 113 explicitly state that replication studies with larger and geographically more representative 114 samples are required. We address these limitations in our research described below. 115 116
Materials and methods 117

Fieldwork administration 118
Data was collected in January 2009 using an Australian permission-based research-only 119 internet panel. In total, 13,884 invitations were sent out, leading to a final sample size of 3094 120 respondents (22% response rate) of which 1,495 respondents were representative of the 121
Australian population with quotas set for gender, age, state and education level. The 122 remaining 1599 respondents were not representative; instead they were collected from 123 specific locations because of their unique water situations (see Figure 1) : 124
(1) Adelaide -where drinking water is sourced predominantly from the River Murray and 125 water restrictions are common; 126 (2) Sydney -which has experienced periodic droughts over time; 127 (3) Brisbane -where a significant drought period in the 2000's provided impetus for a 128 potable recycled water scheme to deliver recycled water to dams if the water storage 129 levels deplete below 40% of capacity; 130 (4) Melbourne -where after a significant drought period in the 2000's, a large scale 131 desalination plant is being constructed with significant public opposition; 132 (5) Perth -where significant decreases to inflows into water storages are being 133 experienced and where various water infrastructure projects have been constructed or 134 are currently under construction; 135 (6) Darwin -a tropical location where no water shortages have been experienced; 136 (7) The Mallee -a regional area in the State of Victoria which has a very low average 137 rainfall, which experienced a significant drought period in the 2000's; and 138 (8) Toowoomba -a regional urban centre in the State of Queensland which experienced a 139 significant drought in the 2000's and where the public voted against a potable 140 recycled water system in a referendum.
Insert Figure 1 here 144
The present study does not require a representative sample because the aim is to 147 identify factors which affect water conservation. Rather, it is critical that there is sufficient 148 discrimination in variables hypothesized to play a role. This is ensured by the way the sample 149 was drawn. 150
The online data collection allowed controlling for non-response: respondents could 151 not proceed without having completed all questions on a page. As a consequence, missing 152 values due to oversight or unwillingness to answer did not occur. 153
Respondents have the following socio-demographic characteristics: the mean age is 154 44 years (standard deviation 16). The youngest respondent is 14 years and the oldest 87 155 years. About half of the respondents are female (53 percent) and 37 percent have a university 156 degree. Ten percent do not provide their annual income; eight percent state they have an 157 income of less than $20,000. Between 14 and 18 percent of respondents fall into the 158 following income groups: $21,000 to $40,000, $41,000 to $60,000, $60,000-$80,000, 159 $81,000-$100,000 and over $100,000. 160 161
Questionnaire 162
The behavior of interest (dependent variable) in this study is self-reported past water 163 conservation behavior, which was measured using the 17 items provided in responses, given that respondents feel more anonymous (Babbie, 2008) . 172
Insert Table 2 here 175 , which, according to Bragg (1996) , is 183 the most widely used instrument for measuring environmental attitudes. Response options 184
were Strongly agree (2), Mildly agree (1), Unsure (0), Mildly disagree (-1), and Strongly 185 disagree (-2). Item-level responses were added to the total NEP score. 186
Environmental concern was measured using six items developed by Berenguer, 187 Corraliza & Martin (2005) for general environmental concern. Five response options were 188 provided. Responses were added to give the overall value for environmental concern. 
Analyses 237
We conducted two analyses to gain an understanding of the factors that affect water 238 conservation behavior. First we conducted a regression analysis. All of the proposed 239 independent variables were assumed to affect conservation behavior. A multivariate linear 240 regression model was fitted using water conservation behavior as the metric dependent 241 variable. Variables were selected by omitting the variable with the largest p-value and then 242 comparing the two nested models -the one including this variable with the one without this 243 variable -using an F-test (backward selection). The selection process was stopped when all 244
p-values were larger than a pre-specified significance level of five percent. The final model 245 only contains variables which, if omitted, would significantly reduce the variance explained 246 by the fitted model. 247
The final model was analyzed with respect to (1) the variables included, (2) the 248 relative importance of each variable selected, and (3) the estimated coefficients for each of 249 the variables. To assess the relative importance of the variables, the "dominance" statistic, C, 250 is used to take into account the direct and indirect effects of the variable on the dependent 251 variable (see Budescu, 1993) hypothesis that all explanatory variables are independent of the dependent variable cannot be 284 rejected at the pre-specified significance level of five percent. The considered splits are 285 binary, meaning that each step leads to the division of one sub-group into two new sub-286 groups. 287 288
Results and discussion 289
The regression analysis explains 33 percent of the variance in the dependent variable, 290 conservation behavior. Results are provided in Table 3 The dominance statistic indicates that general pro-environmental behavior is the best 311 predictor of water conservation behavior, followed by people's active involvement in 312 searching for information about water. Information seeking behavior was included inTrumbo and O'Keefe's (2005) study which measured 'information' as a three component 314 variable: seeking, exposure and attention. They also found information to be a significant 315 factor with regard to explaining conservation behavior. 316
Furthermore, water conservation behavior is positively associated with: behavioral 317 change due to water restrictions experienced in the past; previous use of recycled water; 318 considering relocation if there was insufficient water in their area; feeling morally obliged to 319 behave in an environmentally friendly manner; susceptibility to influence from others; not 320 having a university degree; no previous use of desalinated water and not watching TV and/or 321 reading quality newspapers, which were defined as broadsheets distributed nationally. 322
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Insert Figure 3 here 346 environmentally friendly way, they also tend to feel morally obliged to behave in this 398 way. 399
(2) Efforts made to find information about water related matters. The fact that those who 400 conserve water also make a significantly greater effort to find information about water 401 indicates that they are proactively interested in water-related matters. They seek out 402 information and are likely to base their behavior on the information obtained. 403
While these two findings are very robust, they are not of particular practical use since 404 people who are already conscious about environmental issues and actively seek out water 405 related information do not need to be convinced in public information campaigns that they 406 should conserve more water. The only public policy implication that can be derived from the 407 above findings is that efforts should be made to increase the general level of environmental 408 awareness among the population. 409
Nonetheless, a number of other factors have emerged from this study as being 410 significantly associated with water conservation behavior. Some of these are very suitable for 411 informing the development of public information campaigns to increase water conservation, 412 specifically: previous experience of water restrictions; being limited by water restrictions;and past changes in behavior due to water restrictions. These factors all lead to increased 414 water conservation behavior. A clear communication strategy can be derived from these 415 findings. Namely, messages should make the population aware of the negative personal 416 consequences they will experience in the case of insufficient water supplies, and should also 417 show people how, through communal efforts, they can avoid such consequences. 418
The significant association between media usage and water conservation behavior which 419 was revealed by the regression analysis also leads to practical recommendations about which 420 communication channels should and should not be used to communicate messages. Since 421 people who already engage in water conservation behaviors tend to watch less TV and read 422 more newspapers, TV would be a good communication channel for reaching those whose 423 water conservation behaviors could be improved. Newspapers are not a good choice except if 424 they are local newspapers, which tend to be read more by people with low levels of water 425 conservation behavior. 426
The main contribution of the present study was to simultaneously test for a wide range of 427 factors which may explain stated water conservation behavior. This has led to novel insights, 428 including the identification of factors which have only low potential to be useful in public 429 information campaigns which aim to increase water conservation behavior. Conversely, 430 insights have also been made in regards to identifying communication messages and 431 strategies most likely to attract the attention of the Australian population to encourage water 432 conservation behaviors. These may also be applicable to other developed nations. As 433 demonstrated in the introduction to this paper, achieving increased water conservation is 434 critical to ensuring the sustainable management of water resources and is particularly 435 paramount in light of changing climatic conditions. 436
The present study uses the predominant measure applied in the past in water conservation 437 studies, namely self-reported water conservation behavior (see Table 1 ). Future workreplicating this and other water conservation behavior studies with an actual behavior 439 measure as dependent variable, as opposed to the self-reported past behavior measure which 440 has been shown by Hamilton (1985) to be somewhat biased, is recommended. 441
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